For the initial fixation, dilute suspensions were concentrated by centrifuga¬ tion for 10 min at 700 g and the supernatant removed before resuspension.
procedures described below were developed for speed and convenience. They have given consistent results when used to prepare samples of spermatozoa from various sources (e.g. epididymis, semen, diluted and stored semen) and from a variety of mammals including the domestic ungulates, carnivores and rodents. For electron microscopy, methods have been developed to sample relatively few spermatozoa, to obtain good fixation and to concentrate, support and orientate them during embedding. Methods of preparing spermatozoa for light microscopy were developed to avoid the necessity of using expensive equipment and to prevent movement of cells during counting and photomicrography.
The composition of the recommended fixatives and washing solutions are : PFG-cacodylate : 11 % picric acid, 1 % formaldehyde, 1 -25 % glutaraldehyde and 150 mM-sodium cacodylate (preparation described by Ito & Karnovsky, 1968 Fig. 2 ) was prepared from a 1-ml plastic tuberculin syringe (Gillette 'Scimitar', Gillette Surgical, Isleworth, Middlesex) modified by removing the nose and back of the barrel (PI. 1, Fig. 3 ) and shortening the piston (PL 1, Fig.  4 ) so that it did not penetrate the full length of the barrel. After lubricating the rubber plunger of the piston with aqueous glycerol and inserting it into the barrel, the suspension of spermatozoa (concentrated by centrifugation into about 0-3 ml) was pipetted onto the plunger. The syringe was then transferred to a water bath at 60°C to warm for 1 min. A solution (0-05 ml) of 2% agar in sucrose (300 µ) at 60°C was layered under the suspension by carefully injecting it from a 1-ml tuberculin syringe fitted with a blunted stainless-steel needle (60 1 mm) ; the container was centrifuged for 15 min at 1500 g in a nylon sleeve (PI. 1, Fig. 1 ) at 60°C and transferred to an ice bath to cool (PI. 1, Fig.  2 ). By pushing the piston through the barrel with another syringe piston modified by removing the rubber plunger (PL 1, Fig. 5 Fig. 9 . Fixed in PFG-cacodylate. Fig. 10 . Fixed in 4% formaldehyde-cacodylate. Fig. 11 . Fixed in a combination of glutaraldehyde and osmium tetroxide in sodium cacodylate (Hirsch & Fedorko, 1968 Hancock & Shaw (1955) ; the other fixatives were buffered with 150 mM-sodium cacodylate (pH 7·3).
t Prepared from 40% commercial formalin.
j Prepared by depolymerization of paraformaldehyde (Pease, 1964) .
been prepared using these methods (PL 1, Fig. 6 ) but as this often resulted in a reduced density of cells, it is recommended that a narrower barrel and piston be manufactured for this purpose.
A number of fixatives other than PFG-cacodylate were tested for the initial fixation and some of the results are summarized in PL 1, Figs 9 to 11, and Table 1 in which the incidence of breakages of the plasma membrane over the acrosome is used as a measure of response (Jones, 1971a) for comparing the suitability of the fixatives. Direct fixation in either osmium tetroxide or a mixture of osmium tetroxide and glutaraldehyde (Hirsch & Fedorko, 1968) caused considerable breakage of the plasma membrane, structural alteration of the acrosome and some damage to the sperm mitochondria (e.g. compare PL 1, Fig. 9 with the Plates shown by Healey (1969) or Quinn et al. (1969) for the effects ofosmium fixation, and PL 1, Fig. 9 with PL 1, Fig. 11 for the effects of using osmium and glutaraldehyde together). The acrosomes of spermatozoa fixed in formaldehyde showed uneven electron density for the three ejaculates tested; for one of the replicates (Exp. 4), the acrosome was also granular (PL 1,  Fig. 10 ). The incidence of plasma membrane breakages around the head (Table 1) and tail was also high and the structure of the mitochondria was poorly preserved. 148 R. C. Jones Glutaraldehyde was the best fixative when used alone; although not statistically significant, a concentration of 4% was consistently better than one of 1 % (Table 1) . However, PFG gave marginally better preservation than glutaralde¬ hyde (Table 1 ). The effect of varying the concentration of buffer in fixatives has already been described (Jones, 1971a, b) .
After the initial fixation, sub-samples of spermatozoa for light microscopy may be stored for months in sucrose-cacodylate in stoppered tubes at 5°C. The suspensions were smeared on to agar-coated microscope slides (Bishop, Camp¬ bell, Hancock & Walton, 1954) Saacke & Marshall (1968) , who examined unfixed spermatozoa using Normarski differential interference microscopy; phase contrast is favoured for photo¬ micrography because it has the greater depth of focus.
A number of experiments using essentially the same methods as those described in this paper have already been published (Jones, 1971a, b 
